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XIL jin .Recount of Tome chemical Ex'6mmmts on Tabafhear*

By James Louis Macie^ Ejp F. R,S.

Read July 7, 1 79 1

.

rr^HE Tabafheer employed in thefe experiments was that

A which Dr. Russf.ll laid before the Society, as fpeci-

mens of this fubftance, the evening his Paper upon the tub-

jeft was read ^,

There were {Qven parcels.

N° I • confided of Tabaflieer extraded from the bamboo by

Dr. Russell himfelf.

N° 2. had been partly taken from the reed in Dr. Rus-

sell's prefence, and partly brought to him at different times

by a perfon v/ho worked in bamboos.

N"" 3- was the Tabaflieer from Hydrabadi the fineft kind of

this fubftance to be bought.

N^' 4, 5, and 6. all came from Mafulapat^m, where they

are fold at a very low price. Thefe three kinds have been

thought to be artificial eompofitions in imitation of the true

Tabaflieer, and to be made of calcined bones.

N° 7. had no account affixed to it.

The Tabaflieer from Hydrabad being in the greatefl: quan-

tity, and appearing the moft homogeneous and pure, the

experiments were begun, and principally made, with it.

* See Phil. Tranf. VoL LXXX. p. 283,

Hydrabad
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Bydrahd Tabafheefr (N^ 3*)

§ I. (A) This, in Its general appearance, vttj much r^fem«

bled fragments of that variety of calcedony which is known to

nuneralogifts by the name of Cacholong. Some pieces were

quite opaque, and abfolutely v*^hite ; but others pofleffed a

fmall degree of tranfparency, and had a bluifh caft. The
latter, held before a lighted candle, appeared very pellucid,

and of a flame colour.

The pieces were of various fizes ; the largeft of them

did not exceed two or three tenths of an inch cubic. Their

fhape was quite irregular; fome of them bore impreffions

of the inner part of the bamboo again ft which they were

formed.

(B) ThisTabadieer could not be broken by prelTure between

the fingers; but by the teeth it was ealily reduced to powder^

On firft chewing it felt gritty, but foon ground to impalpable

particles.

(C) Applied to the tongue, it adhered to it by capillary

attraction

.

(D) It had a difagreeable earthy tafte, fomething like that

of magnefia.

(E) No light was produced either by cutting it with a knife,

or by rubbing two pieces of it together, in the dark; but a bit

of this fubftance, being laid on a hot iron, foon appeared

furrounded with a feeble luminous aureole. By being made

red hot, it wa9 deprived of this property of fliining when gently

heated ; bat recovered it again, on being kept for two months.

(F) Examined with the microfcope, It did not appear dif-

ferent from what it does to the naked eye*

Vol. LXXXL
'
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(G) A quantity of this Tabaflieer which weighed 75.7 gr,

in an-9 weighed only 41.1 gr. in diffilkd water whofe tempe-

rature was 52.5 F. which naakes its fpecific gravity to be very

nearly =: 2.188*

Mr. CavendisHj having tried this fame parcel when become

again quite dry, found its fpecific gravity to be= 2. 169.

Treated with water.

§ II. (A) This Tabafheer, put into water, emitted a number

of bubbles of air; the white opaque bits became tranfparent

in a fmall degree only, but the bluifli ones nearly as much
fo as glafs. In this ftate the different colour produced by

reflefted and by tranfmitted light was very feniible.

(B) Four bits of this fubftance, weighing together, while

dry and opaque, 4.1 gr., were put into diftilled water, and let

become tranfparent ; being then taken out, and the unab-

forbed water hailily wiped from their furface^ they were again

weighed, and were found to equal 8.2 gr.

In the experiment § I. (G), 75.7 gr. of this fubftance ab-^

forbed 69.5 gr. of diftilled water.

(C) Four bits of Tabaiheer, weighing together 3.2 gn were

boiled for 30'' in half an ounce of diftilled water in a Florence

flaik, which had been previoufly rinced with fome of the fame

fluid. This water, when become cold, did not fhew any

change on the admixture of vitriolic acid, of acid of fugar,

hor of folutions of nitre of ftlver, or of cryftals of foda; yet,

on its evaporation, it left a white film on the glafs, which

could not be got off by waftiing in cold water, nor by hot

marine



maiineacid; but %¥hich was dlfcharged by w^^rm ciuftie vege-

table alkali, and by long ebuiiition in water.

Upon tfiele bits of Tabaflieer, another half ounce of

diftilled water was poured, arid again boiled for about half an

hour* This water alfo on evaporation left a white film on the

glafs veffel, finxilar to the above. The pieees of Tabaflieer

having been dried, by expofure to the air for fome days in a

warm room, were found to have loft one-tenth of a grain of

their weight.

To afcertain whetlier the whole of a piece of Tabafheer

could be diffolved by boiling in water, a little bit of this fub-

ftance, weighing three-tenths of a grain, was boiled in 36

ounces of foft water for near five hours Confecutively; but

being afterwards dried and weighed, it was not diminilhed in

quantity, nor was it deprived a£ its tafle^

PFkB vegetaMe colouru

§ III. Some Tabaflieer^ reduced to fine powder, was boiled

r a; confiderable time in infufions of turnfole, of logwood,

and of dried red cabbage, but produced not the leafl change in

any one of them.

jk thefire^

§ !¥• (A) A pibdeof this Tabafliefer, thrown into a red hot

crucible; did not burn or grbw black. Kept red hot for Ibme

time, it underwent no vifible change ; but w^en cold^ it was

harderj^ and had entirely loft its tafte. Put inta water it

C c c 2 gtew
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grew tran:i^arentj juft as it would have done, had it not been

ignited*

(B) 6.4 gr. of this fubftance, made red hot in a cruciblej,

were founds upon being weighed as foon as cold, to have loft

two-tenths of a grain. This lofs appears to have arifen merely

from the expulfion of interpofed moifture 5 for thefe heated

pieces, on being expofed to the air for feme days, recovered

exadlj their former weight.

(C) A bit of this fubftance was pot into an earthen cruci-

ble, furrouoded with land, and kept red hot for fome time;

when cold, it wasiliil white^ both exteriorly and interiorly.

(D) Thrown into lome melted red hot nitre, this fubflance

did not produce any deflagration, or feem to fuifer any alte-

ration,

(E) A bit expofed on' charcoal to the flame of the blow-pipe

did not decrepitate or change colour; when firft heated it

difFufed a pleafant fmell ; then contracted very confiderably in

bulk, and became tranfparent ; but on continuing the heat it

again grew white and opaque, but feemed not to fliew any

inclination to melt per fe. Poffibly, however ^ it may fuffer

fuch a femi-fufion, or foftening of the whole mafs, as takes

place in clay when expofed to an intenfe heat ; for when the

bit ufed happened to have cracks, it feparated during its con-

tradion, at thefe cracks, and the parts receded from each other

without falling afunder.

If, while the bit of Tabaflieer was expofed to the flame^

any of the allies of the coal fell upon it, it inftantiy

melted, and fmall very fluid bubbles were produced. That the

opacity which this fubfl:ance acquires on continuing to heat it

after it is become tranfparent^ is not owing to the fufion of its

^ furface
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fufface by means of fome of the allies of the charcoal fettling

i3|;on it nnobferved, appeared by Its undergoing the fame

change when fixed to the end of a glafs tubcj in the method

of M. DE Saussure ^.

With actds.

§ V, (A) A piece of TabaHieer, weighing 1.2 gr. was

firft let fatiate itielf m\^ diftllled water ; its furface being

then wiped dry, it was put into a matrafs with feme pure

white marine acid, whofe fpecific gravity was 1.13. No efFer-

vefcence arofe on its immerfion into the acid ; nor did this

menftruum, even by ebullition^ feem to have any adion upon

it, or itfelf receive any colour. The acid being evaporated

left only fome dark coloured fpots on the glafs. Thefe

fpots were diflolved by diitilled water. No precipitation was

produced in this water by vitriolic acid, or by a folution of

cryftals of foda. The bit of Tabafheer wafhed with water^

and made red hot, had not fuftained any lofs of weight.

The pores of the mafs of Tabaiheer were filled with water

before it was put into the acid^ to expel the common air con-

tained in theiHj and which would have made it impoffible to

afcertain with accuracy whether any effervefcence was pro-

duced on its 'firft contact: with "the menftruum.

(B) Another portion of Tabaflieer, weighing lo.a gr.

was boiled in fome of the fame marine acid. Not the leaft:

precipitate was produced on faturating this acid with folutioa

of mild foda. This Tabafheer alfo, after having beea

* Jaurnal de Phyfiqiie^ Tom. XXVL p. 409*

boiled
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boiled in water, and dried by expofure for fome days to the air,

was ftill of its former weight.

§ VI. This fubftanee feemed In like manner to refift the

a6lion of piare white nitrous acid boiled upon it*

§ VII. (A) A bit of Tabaflieer weighing 0.6 gr, was digefled

in fome ftrong white vitrioUc acid, which had been made per-

fedly pure by diftillation. It did not feem by this treatment

to fuffer any change, and after having be^n freed from all ad-

hering vitriolic acid by boiling in water, it had not under^

gone any alteration either in its weight or properties. The
vitriolic acid afforded no precipitate on being faturated with

foda.

(B) Two grains of Tabaiheer reduced to fine powder were

made into a pafle with fome of this fame vitriolic acid, and

this mixture was heated till nearly dry ; it was then digefted in

diftilled water. This water, being filtered, tafted flightly

acid, did not produce the leaft turbidnefs with folution of foda^

and fome of it^ evaporated, left only a faint black ftain on

the glafs, produced doubtlefs by the a£lion of the vitriolic acid

on a little vegetable matter, which it had received either from

the Tabafheer, or from the paper. The undiflblved matter

collefted, wafhed, and dried, weighed 1.9 gr.

§ VIII. 2 gr. of Taballieer, reduced to fine powder, were long

digefted in a confiderable quantity of liquid acid of fugar. The
tafte of the liquor was not altered ; and being faturated with a

folution of cryftals of foda in diftilled water, it did not afford

any precipitate* The Tabaftieer having been freed from all

adhering acid, by very careful ablution with diftilled water,

and let dry in the air, was totally unchanged in its ap-

pearance, and weighed 1.98 gn This Tabafheer being gra-

^ dually
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dually heated till red hot , did not becoftie m the leaft black,

©r lofe much of its weight/ a proof that ik) acid of fugar hadi

in it.

With liquid afkalies.

§ IX. (A) Some liquid cauftic vegetable alkali being heated^

in a phial, Tabafheer was added to it, which diffolved very

readily, and in coiiiiderable quantity. When the alkali would

not take up any more, it was fet by to cool, but was not found

next morning to have cryft^lHzed, or undergone any change,

though it had become very concentrated, during the boiling,.

by the evaporation of much of the water,

(B) This folution had an alkaline tafte, but feemingly with

little, if any, caufticity.

\C) A drop of it changed to green a watery tindure of

dried red cabbage.

(D) Some of this folution was expofed in a fhallow glafs

to fpontaneous evaporation in a warm room. At the end of a

day or two it was converted into a firm, milky jelly. After a

few days more, this jelly was become whiter, more opaque^

and had dried and crackedintofeveral pieces, and finally it be-

came quite dry, and curled up and feparated from the glafs.

The fame change took place when the folution had been di-

luted with feveral times its bulk of diftilled water, only the

jelly was much thinner, and dried into a white powder.

Some of this folution, kept for many weeks in a bot-

tle clolely flopped, did not become a jelly, or undergo any;

change.

(E) A.
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(E) A fmall quantity of this folution was let fell into a

proportionably large quantity of Ipirit of wine, whofe fpecific

gravity was -838. The mixture immediately became turbid,

and, on ftanding, a denfe fluid fettled to the bottom, and

which, when the bottle was haftiiy inverted, fell through the

fpirit of wine in round drops, like a ponderous oiL

The fupernatant fpirit of wine being carefully decanted off,

fome diftilled water w^as added to this thick fluid, by which it

was wholly diflblved* This folution, expofed to the air,

Ihewed pha:nomena exactly fimilar to thofe of the undiluted

folution (D).

The decanted fpirit being alfo left expofed to the air in a

fliallow glafs veffel, did not, after many days, either depofit a

fenfible quantity of precipitate, or become gelatinous ; but hav-

ing evaporated nearly away, left a few drops of a liquor which

made info (ion of red cabbage green; and, on the addition of

feme pure marine acid, effervefced violently. No precipitate

fell during this faturation with the acid; nor did the mixture

on ftanding become a jelly ; and on the total evaporation of the

fluid part, afmail quantity of muriate of tartar only remained.

The fpirit of wine feems, therefore, to have diffolved merely a

portion of fuperabundant alkali prefent in the mixture, but

none of that united with Tabaflieen

(F) To different portions of this folution were added

fome pure marine acid, fome pure white vitriolic acid, and

Ibme diftilled vinegar, each in excefs. Thefe acids at firft pro-

duced neither heat, effervefcence, any precipitate, or the leaft

feafible effect, except the vitriolic acid, which threw down

a very fmall quantity of a white matter; but, after ftanding

iome days, thefe mixtures changed into jellies fo firm, that

the
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the glaffes containing them were inverted wjthout their

falling out.

This change into' jelly eqUallj: took place whether the oiix-

tures were kept in, open or clofed veHels^ wereexpofed to the

light, or fecliaded from it; nor did it feemto be much pro-^

moted by boiling the mixtures*

(G) Some folution of mild volatile alkali in diPrilled water^

being added to fome of this folution, feemed at the firfl: inftaiit

of mixture to have no effect upon it ; but in the fpace of a

fecond or two it odeafioned a copious white precipitate*

(H) The flakes remaining on the glafles at (D) and (E) put

into marine acid raifed a flight effervefcence, but did not dif«

iblve. Thefei flakes, when taken out of the acid, and well

wa(hed, were found, like the original Tabaflieer, to be white

and opaque when dry; but to become tranfparent when

moiftened, and then to fhev^ the blue ^nd flame colours

§11. (A).

(I) The jellies (F), diluted with water, and colle<3:ed on *

filter, appeared to be the Tabafheer unchanged,

§ X. A bit of Tabalheer, weighing two^tenths of a grain, was

boiled in 127 gr. of flrong cauftic volatile alkali for a con-

iiderable time; but after being made red hot, it had not

fuftained the leaft diminution of weight.

§ XL (A) 27 gr. of Tabafheer, reduced to fine powder^

were put into an open tin veflel with ico gr. of cryftals of

foda, and fome diflilied water, and this inixture was made boil

for three hours. The clear liquor was then poured off, and

the Tabaiheer was digefted in fome pure marine acid; after

fome time this acid was decanted, and the Tabafheer waflied

with diftilled water, which was then added to the acid.

Vol. LXXXL D d d (B) This
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(B) This Tabaflheer was put back into the alkaline folution,

which feemednot impaired bj the foregoing procefs, and again

boiled for a coiifiderabie time. The liquor was then poured

from it, while hot, and the Tabaflieer edulcorated wilh fome

cold diftiiied water, which was afterwards mixed with this hot

folution, in which it inllantlj' caofed a precipitation. On
heating the mixture.it became clear again ; but as It cooled- it

changed wholly into a thin jelly ; ^but, in the courfe of a -few

' days, it ieparated into two portions^ the jelly fettling in a denfer

flate to the bottom of the veiiel,- leaving a limpid liquor

over it»

(C) The Tabaflieer remaining (B) was boiled in pure marine

acid ; the acid was then poured off, and the TabaCheer edulco-

rated with fome dlftllled water^ which was afterwards mixed

with the acid.

(D) The remaining Tabafheer colle£l:ed, wafhed, and dried,

weighed 24 gr. and feemed not to be altered.

(E) The acid liquors (A and C) were mixed together^ and

faturated with foda,, but afforded no precipitate.

(F) The alkaline mixture (B) was poured upon a filter, the

clear liquor came through, leaving the jelly on the paper.

Some of this clear liquor, expofed to the air in a faucer, at

the end of fome days depoiited a fmall quantity of a gela-

tinous matter ; after fome days more, the whole fluid part

exhaled, and the faucer became covered with regular cryftafs

of foda, w4iich afforded no precipitate during their folution in

vitriolic acid. What had appeared like a jelly while moift

afiumed, on drying, the form of a white powder. This pow-

der was infoluble in vitriolic acid^ and feemed Jfliil to be

Tabaflieer*

Some
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Some of this clear liquor, mixed with marine acid^ effer-

vefced ; did not afford any precipitate ; but, on ftaudiiig feme

days, the mixture became flightlj gelatinous.

(G) Some of the thick jelly remaining on the filter, being;

boiled in water and in marine acid, appeared infoluble in both^

and feemed to agree entirely with the above powder (F).

With dry alkalies.

§ XIL (A) Tabaflieer melted on the charcoal at the blow-

pipe with fqda, with coniiderable effervefcence. When the pro-

portion of alkali was large, the Tabaflieer quickly diffolved, and

the whole fpread on the coal, foaked into it, andvanifhed;

but, by adding the alkali to the bit of Tabaflieer in ex-

ceedingly fmall quantities at a time, this fubflance was con-

verted into a pearl of clear colon rlefs glafs.

(B) 5 gr. of Tabaflieer, reduced to fine powder, %vere melted

in a platina crucible with 100 gr. of cryftals of foda. The

mafs obtained was white and opaque, and weighed 40,2 gr*

Put into an ounce of diftilled water, it wholly diffolved. An

excefs of marine acid let fall into this folution produced an

effervefcence, and changed it into a jelly. This mixture was

ftirred about, and then thrown upon a filter. The jelly left on

the paper did not diffolve in marine acid by ebullition ; col-

ie£led, waflied with diftilled water, and dried, it weighed 4.5

p-r. and feemed to be the Tabaflieer unaltered.

The liquor which had come through being fliturated with

mineral alkali yielded only a very finail quantity of a red pre-

cipitate, which was the coloiiriog matter of the pink blotting

paper through which it had been paffed.

d 2 (C) 10
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(C) 10 gr« of Tabaftieerj reduced to powder, were mixed

with aa equal weight of foda, deprived of its water of cry-

flalllzatioa by heat. This mixture was put into a platina cru-

cible, and expofed to a ftroog fire for i^\ It was then found

converted into a tranfparent glafs of a flight yellow colour.

This glafs was broken into pieces, and boiled in rnarine acid*

lo efFeryefcence appeared ; but the glafs was diffolved into a

jelly. This jeily^ collefted on a filter, well wafhed, and dried,

weighed 7,7 gr. .

The acid liquor which came through, on faturation with

foda, afforded not the leaft precipitate ; but, after flanding a

day or two, it changed into a thin jelly. This co!le£ted on a

filter was wafhed with diftilled water, and then boiled in ma-

rine acid, but did not diffoive. Being again edulcorated, and

made red hot, it weighed 1.6 gr. The filtered liquor (B)

would in all probability have changed fimilarly to a jelly, had

it been kept. Thefe precipitates were analogous to thofe

(D) An equal weight of vegetable alkali and Tabafheer

were melted together in the platina crucible. The glafs pro-

duced was tranfparent; but it had a fiery tafte, and foon at-

tra£ted the moifture of the air, and diflolved into a thick

liquor. But two parts of vegetable alkali, with three of Ta-^

baiheer, yielded a tranfparent glafs, w^hich was permanent.

Treated with otherJinxes.

§ XIIL (A) A fragment of Tabafheer put into glafs of

borax, and urged at the blow-pipe^ contrad:ed very confiderably

in fize, the lame as when heated /^ry2^ ; after which it conti-

nued turning about in the fiuXj, difiblving.with great 'difficulty

I and
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1

and very flowly, When the folutioii was effedted, the faline

pearl remained perfeftly clear and colourlefs,

(B) With phofphoric ammoniac (made bj faturating the acid

obtained by the flow combuftion of phofphorus with cauftiq

volatile alkalij the Tabaflieer very readily melted on the char-

coal at the blow-pipe^ with effervefcence, into a white frothy

bead.

(C) Fufed, by the fame means, on a plate of platlna, with.

the vitriols of tartar and fbda, it appeared entirely to refill:

their adion ; the little particles employed continuing to revolve

in the fluid globules without fuflaining any fenfible diminution

of fixe^ and the faline beads on cooling affumed their ufuat

opacity.

(D) A bit of Tabafheer w^s laid on a plate of filvery and a

little litharge was put over it^ and then melted with the blow-

pipe» It immediately aded on the Tabalheer^ and covered it

with a white glaffy glazing. By the addition of more litharge

the mafs was brought to a round bead, though with confidera-

ble difficulty. This bead bore melting on the charcoal, with-

out anv redudion of the lead, but could aot be obtained

tranfparent.

(E) The eafe with which this fubftance had melted with

vegetable aflies, led to the trial of it with pure calcareous

earth. A fragment of Tabafheer^ fixed to the end of a bit of

glafs, was rubbed over with fome powdered whiting. As fooii

as expofed to the flame of the blow-pipe, it melted with confix

derable efFervefcence ; but could not, even on the charcoal, and

with the addition bf more whiting, be brought to a tranfparent

ffcate, or reduced into a round bead.

Equal weights of Tabafheer and pure calcareous fpar, both

reduced to fine poWder^ were irregularly mixed ^ and expofed
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hi the platuia ciaiclble to a ftrong fire in a forge for 20^; but

did not even concrete together.

(F) When magnefia was ufed, no fuiion took place at the

blow- pipe.

(G) Equal parts of Tabafliecfj whiting, and earth of

alum precipitated by rriild volatile alkali, were mixed in a ftate

of powder^ and fubmitted in the platina crucible to a ftrong

fire for 2o\ but were afterwards found unmelted.

,Exammatwn of the otherfpecimens*

This parcel contained particles of three kinds ; fome white^

of a fmooth texture, much refembling the foregoing fort %

others of the fame appearance, but yellowlfh ; and others

greatly fimilar to bits of dried mould.

The white andyellowifli pieces were fo foft as to be very eafily

rubbed to powder between the fingers. They had a difagree-

bie tafte, fomething like that of rhubarb. Put into water^ the

white bits fcarcely grev/ at all tranfparent ; but the yellow

ones became fo to a confiderable degree.

The brown earth^like pieces were harder than the above, had

little tafte, floated upon water^ and remained opaque.

Expofed to the blow-pipe, they all charred and grew black 1

the laft variety even burned with a flame. When the vep-etable

matter was confumed, the pieces remained white, and then had

exadlly the appearance, and poUeiled all the properties, of the

the foregoing Tabaiheer from Hydrabad;^ and like it melted with

da into a tranfparent glafs.
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Alfo confifted of bits of three forts.

{a) SoiBe white, nearly opaque,

(J?)
A few fmall very tranfparent particles, fliewing, in an

eminent degree, the blue and yellow colour, by f;he different

dh'edion of ]i£!;ht,

(c) Coarfe^ browniih pieces of a grained texture,

Thefe ail had exadtly the fame tafte, hardnefs, &c. and

fliewed the fame efFeds at the blow-pipe, as N"" !.

27 gn of this Tabaiheer thrown into a red-hot crucible,

burned witli a yejlowilh white flame, loft 2.9 gr. in weight,

and b«-xame fo fimilar to the Hydrabad kind as not to be diftiu-

guiOied from it.

Some of this Tabafheer put into a crucible, not made very

hot, emitted a fmell fomething like tobacco afhes, but not the

kind of perfume difcovered in that from Hydrabad, § IV, (E).

N^IV

All the pieces of this parcel were of one appearance^ and a

good deal refembled, in their texture, the third variety of N^
IL Their colour was white ; their hardnefs fuch as very diffi-

cultly to be broken by preffure between the fingers. In the

mouth they immediately fell to a pulpy powder, and had no

tafle.

A bit expofed on the charcoal to the blow* pipe became

black, melted like fome vegetable matters, caught flame, and

burnt to a botryoid inflated coal, which foon entirely confumed

away, and vanifhed.

A piece put into water fell to a powder. The mixture being

boiledj this powder difTolved, and turned the whole to a jelly.

Thefe
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Thefe properties are exadlj thofe of commou flarchi*

W Y.

Agreed entirely with N^ 1V-. in appearante-^ propertie

^nd nature*

The pieces of this parcel were white, quite opaque, and con-

fiderably hard. Their tafte and effefts at the blow-pipe^ wer^

perfectly llmilar to thofe of the Hydrabad kind«

N" VII.

Much refembled N"" VI . only was rather fofter, and feemed

to blacken a little when firft heated. With fluxes at the blow-^

pipe it fhewed the fame effeds as ail the above.

tlonclufon.

1. It appears from thefe experiments, that all the parcels^

except N"" IV. and V. confifted of genuine Tabafheer ; but that

thofe kinds, immediately taken from the plant, contained a

certain portion of a vegetable matter, which was wanting in

the fpecimens procured from the fhops, and which had pro»

bably been deprived of this admixture by calcination, of which

operation a partial biacknefs, obfervabie on fome of the pieces

of N^ III. and VL are doubtiefs the traces. This accounts

alfo for the fuperior hardnefs and dlmiaifhed tafles of thefe

forts.

2. The nature of this fubftance is very different from what

might have been exp©6led in the produ6l of a vegetable. Its

Indeftruaibility by fire; its total refinance to acids; its uniting



Jome chemical Experiments ^;^ Tabaflieer. 385

by fufion ^ith alkalies in certain proportions into a white opaque

mafs^ in others into a tranfparent permanent glafs ; and its being

again feparable from thefe compounds, entirely unchanged by

acidsj &c. feem to afford the ftrongeft reafons to confider it as

perfedly identical with common Jtliceous earth.

Yet from pure quartz it may be thought to differ in fbme

material particulars ; fuch as in its fufing with calcareous earth,

in fome of its effeds with liquid alkalies, in its tafte, and its

fpecific gravity.

But its tafte may arife merely from its divided ftate, for

chalk and powdery magnefia both have taftes, and taftes which

are very fimilar to that of pure Tabalheer; but when thefe

earths are taken in the denfer ftate of cryftals, they are found

to be quite infipid; fo Tabafheer, when made more folid by

expofure to a pretty ftrong heat, is no longer perceived, when

chewed, to ad upon the palate, § IV. (A)*

And, on accurate comparifon, its effeds with liquid alka-

lies have not appeared peculiar; for though it was found on

trial, that the powder of (iommon flints, when boiled in fome

of the fame liquid cauftic alkali employed at § IX* (A), was

fcarcely at all afted upon ; and that the very little w^hich was

diffolved was foon precipitated again, in the form of minute

,JloccuU^ on expofing the folution to the air, and was imme-

diately thrown down on the admixture of an acid; yet the

precipitate obtained from liquorflkum by marine acid was dif-

covered, even when dry to diffolve readily in this alkali, but

while ftill moift to do fo very copioufly, even without the affift*

ance of heat ; and fome of this folution, thus faturated with

filiceous matter by ebullition, being expofed to the air in a

fliallow glafs, became a jelly by the next day, and the day

after dried, and cracked, &c. exadly like the mixtures § IX.

Vol. LXXXL E e € (D and
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(D and E). And another portion of this folution mixed with

marine acid afforded no precipitate, and remained perfediy un«

affeded for two days ; but on the third it was converted into

a firm jelly like that § IX. (F).

As gypfuni is found to melt per fe at the blow-pipe, though

refractory to the ftrongeil: heat that can be made in a furnace,

it was thought thatpoffiblyfiliceous and calcareous earths might

flux together by this means, though they refifl: the utmoft

power of common fires ; but experiment fhcwed, that in this

refpeft quartz did not agree with Tabaflieer. But this differ-

ence feems much too likely to depend on the admixture of a

little foreign matter in the latter body, to admit of its being

made the grounds for confideriog it as a new fubftance, in

oppofition to fo many more material points in which it agrees

with fiiex.

Nor can much weight be laid on the inferior fpecific gravity

of a body fo very porous. The infufibility of the mixture

§ XIIL (G) depended alfo, probably, either on an inaccuracy

in the proportions of the earths to each other, or on a deficiency

of heat.

3, Of the three bamboos which were not fplit before the

Royal Society I have opened two. The Tabafheer found in

them agreed entirely in its properties with that of N"^ L
and II

.

It was obferved, that all the Tabafheer in the fame joint was

exa6lly of the fame appearance. In one joint it was all fimilar

to the yellowifli fort N° I. In another joint of the fame

bamboo, it refembled the variety (^) of W II. Probably,

therefore, the parcels from Dr. Russell, containing each feve-

ral varieties of this fubftance, arofe from the produce of many

joints having been mixed together*

4. The
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4. The afihes, obtained by burning the bamboo, boiled in

marine acid, left a very large quantity of a whitifh infoluble

powder, which, fufed at the blow-pipe with foda, efFervefced,

and formed a tranfparent glafs. Only the middle part of the

joints was burned, the knots w^ere fawed off, left, being po-

rous, Tabaftieer might be mechanically lodged in them. How-

ever, the great quantity of this remaining fubftance fliews it

to be an eflential, conftituent part of the wood.

The alhes of common charcoal, digefted in marine acid, left

in the fame manner an infoluble refiduum which fufed with

foda with effervefcence, and formed glafs ; but the proportion

of this matter to the aflies was greatly lefs than in the foregoing

cafe.

5. Since the above experiments were made, a fingular

circumftance has prefented itfelf. A green bamboo, cut in the

hot-houfe of Dr. Pitcairn, at Iflington, was judged to con-

tain Tabaftieer in one of its joints, from a rattling noife dif-

coverable on ftiaking it; but being fplit by Sir Joseph Banks,

it was found to contain, not ordinary Tabaftieer, but a folid

pebble, about the fize of half a pea.

Externally this pebble was of an irregular rounded forrn, of

a dark-brown or black colour* Internally it was reddifti-brown,

of a clofe dull texture, much like fome martial filiceous ftones.

Ih one corner there were ftiining particles, which appeared to

be cryftals, but too minute to ,be diftinguiftied even with the

mierofcope.

This fubftance was fo h^rd as to cut glafs

!

A fragment of itexpofed to the blow-pipe on the charcoal did

not grow white, contract in fize, melt^ or undergo any

change. Put into borax it did not diflblve, but loft its colour^

E e € a ^iid
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and tinged the flux green* With foda it efFervefcedj and

formed a round bead of opaque black glafs,

Thefe two beads, digelted.in feme perfedlj pure and white

marine acid, only partially diffolved, and tinged this menflruum

of a greenifh yellow colour; and from this folution Pruffite

of tartar, fo pure as not, under many hours^ to produce a blue

colour with the above pure marine acid, inftantly threw down

a very copious Pruflian blue.

P. S. In afcertaining the fpecific gravity of the Hydrabad

Taba(heer, § L (G), great care was taken in both the experi-

ments that every bit was thoroughly penetrated with the water,

and tranfparent to its very center, before its weight in the

¥/ater was determined.


